Abstract

24
Palaeo-hydrological interpretations of lake sediment proxies can benefit from a robust 25 understanding of the modern lake environment. In this study, we use Nar Gölü, a non-outlet, 26 monomictic maar lake in central Turkey, as a field site for a natural experiment using 27 observations and measurements over a 17-year monitoring period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) provided an opportunity to test critically the chain of connection from present to past, and its
41
sedimentary record offers an archive of decadal-to centennial-scale hydro-climatic change.
Introduction
56
In order to use lake sediments to reconstruct past climate change reliably, it is vital to 57 understand the modern hydrology of the study site (e.g. Hollander parameters may be subject to hysteretic effects (Langbein, 1961) as well as other factors such
65
as saline groundwater inflows.
66
Limnological parameters such as water balance are registered by proxies preserved in 67 lake sediments, which in turn permit the reconstruction of lake hydrology for pre- (Ito, 2001 ). In many lakes, the form of carbonate precipitated from lake waters shifts from 77 low-Mg calcite in dilute lake waters to high-Mg calcite or aragonite in more saline lake 78 waters (Kelts and Hsü, 1978) and the Ca/Sr ratio can decrease if there is a shift from calcite 79 5 to aragonite precipitation (Tesoriero and Pankow, 1996 collect a substantial number of samples from Nar Gölü (göl = lake in Turkish), a small,
102
hydrologically sensitive maar lake in central Turkey, over a period of 17 years (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) .
103
Although our monitoring and observational data are far from complete, they do allow an Water samples were collected from the lake during 22 field visits between 1997 and 2014.
164
When conditions permitted, depth profiles were taken from the deepest part of the lake 
167
Maximum lake depths were estimated using a Garmin Fish Finder ® and a weighted tape and 168 checked against water level stage readings at the lake edge when possible. Bathymetry was 169 measured using a Boomer system coupled with a high precision GPS, based on 53 transect 170 lines north-south and east-west (Smith, 2010) , in order to identify a suitable coring site.
171
Samples were taken for isotope and major ion analysis in the UK. Surface water samples (Hem, 1970) .
196
Carbonates from sediment traps and core sediments were analysed for δ 18 O using an To model aragonite precipitation dynamics in Nar Gölü, the palaeo-temperature equation of EC and major ion data show that the lake is oligosaline, with a mean conductivity value over 252 the past 15 years of 3,270 μScm -1 (Tables 1 and 2) taken. In the summer, the waters of Nar Gölü are thermally and isotopically stratified, with 282 warmer and isotopically more positive waters in the epilimnion, followed by a shift at ~7 m (Table 1) . The closest meteorological station to Nar Gölü with a long-term data set is at Niğde. show that lake levels were visibly higher in the spring than during the following summers. concentration was still higher in surface waters than at depth, suggesting this draw-down had 368 yet to occur (Table 2) . Secondly, analysis of the stratigraphy of Nar Gölü sediment traps June to ~+20.0°C in the beginning of July to ~+22.5°C in mid-July (Figure 3) 
454
There is evidence of an increase in the summer Mg/Ca ratio ( 
522
The lake monitoring described here, in conjunction with a multiproxy record of past the record points to a lake-level increase, associated with a shift in the diatom assemblage, 532 with a magnitude that was larger than changes in the reverse direction ~AD1400 (Figure 10 ) 533 and that observed in recent times. Table 2 Major ion data from surface lake water samples 
